used as received. Solvents and other common reagents were obtained from the Beijing Chemical Plant. Toluene, chloroform and tetrahydrofuran were freshly distilled prior to use.
The other materials were used without further purification. 3, 4-dihexylthiophene (1), thiophene-3,4-dicarboxylic acid (4) was purchased from Aldrich and used as received. 5-octyl-thieno [3,4-c] pyrrole-4,6-dione (5) Compound (2). 3,4-dihexylthiophene (1) (2.0 g, 8.0 mmol) was dissolved in a mixture of chloroform and acetic acid (90 mL) (ratio 10:1). N-bromosuccinimide (NBS) (3.2 g, 18 mmol) was added to the solution in one portion. The reaction was stirred at ambient temperature for 3 h. The reaction solution was poured into water and extracted three times with chloroform. The organic phases were combined and the solvent was removed under reduced pressure. The crude product was purified by column chromatography using hexane as the eluent to afford the product as a colorless liquid (3.1 g, Yield: 95% Compound (6). 5-octylthieno[3,4-c] pyrrole-4,6-dione (5) (5 g, 18.8 mmol) was dissolved in a mixture of sulfuric acid (5 mL) and trifluoroacetic acid (50 mL). NBS (1.7 g, 9 mmol) was added in one portion to the solution and the reaction mixture was stirred at room temperature for 10 min. Then the brown-red solution was diluted with water (100 mL). The mixture was extracted three times with dichloromethane. The organic phases were combined and the solvent was removed under reduced pressure. The crude product was purified by column chromatography using dichloromethane/hexanes (1:1 ratio) as the eluent to finally get the product as white solid (2.6 g, Yield: 40% 5-bis(5-octyl-thieno[3,4-c] pyrrole-4,6-dione-1-yl)3,4-dihexylthiophene (7) (500 mg, 0.64 mmol) was dissolved in trifluoroacetic acid (30 mL). NBS (249.6 mg, 1.41 mmol) was added in one portion to the solution and the reaction mixture was stirred at room temperature for 4 h. Then the brown-red solution was diluted with water (100 mL). The mixture was extracted with dichloromethane. The organic phases were combined and the solvent was removed under reduced pressure. The crude product was purified by column chromatography using dichloromethane/hexanes (3:1 ratio) to get the product as yellow solid (589.9 mg, Yield: 98% 
Compound (8)
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Synthesis of PBDTT-LTPD. 2,5-bis(3-bromo

